Boosting the Signal Intensity of Nanoelectrospray Ionization by Using a Polarity-Reversing High-Voltage Strategy.
Continuous efforts have been made to further improve the performance of nano-ESI. In this work, we made use of a polarity-reversing high-voltage strategy for the generation of nano-ESI (PR-nESI). Typically, a negative high voltage of -3.0 kV was first applied to the electrode and maintained for 6 s. Then the polarity was reversed, and a positive high voltage of +1.75 kV was applied for the generation of electrospray. Compared with conventional nano-ESI, PR-nESI significantly enhanced the signal intensity of protonated protein ions. The signal-to-noise ratio (S/N) of protonated protein ions was increased by 1-2 orders of magnitude. The increase of S/N was even more remarkable at lower concentrations. Furthermore, PR-nESI also had a desalting effect. Metal ion adducts of proteins were effectively removed. No metal ion adducts were identified from the spectra, even if the concentration of salt was increased to the millimolar level. The performance of PR-nESI was confirmed in the detection of different molecules including proteins, peptides, amino acids, and other small-molecule compounds. The intact folded structure of proteins was preserved during PR-nESI. No unfolding was observed in the spectra. PR-nESI was further applied to the analysis of noncovalent protein-ligand complexes and protein digest. At last, investigations into the mechanism of PR-nESI were carried out. The enhancement of signal intensity and desalting effect were related to the electromigration of the solutes in solution. With all the advantages above, PR-nESI would be a promising method in the future analytical and bioanalytical applications.